Plasticity of the ecdysone receptor DNA binding domain.
Ecdysteroids coordinate molting and metamorphosis in insects via a heterodimer of two nuclear receptors, the ecdysone receptor (EcR) and the ultraspiracle (Usp) protein. Here we show how the DNA-recognition alpha-helix and the T box region of the EcR DNA-binding domain (EcRDBD) contribute to the specific interaction with the natural response element and to the stabilization of the EcRDBD molecule. The data indicate a remarkable mutational tolerance with respect to the DNA-binding function of the EcRDBD. This is particularly manifested in the heterocomplexes formed between the EcRDBD mutants and the wild-type Usp DNA-binding domain (UspDBD). Circular dichroism (CD) spectra and protein unfolding experiments indicate that, in contrast to the UspDBD, the EcRDBD is characterized by a lower alpha-helix content and a lower stability. As such, the EcRDBD appears to be an intrinsically unstructured protein-like molecule with a high degree of intramolecular plasticity. Because recently published crystal structures indicate that the ligand binding domain of the EcR is also characterized by the extreme adaptability, we suggest that plasticity of the EcR domains may be a key factor that allows a single EcR molecule to mediate diverse biological effects.